Abstract: Oral lesions are highly correlated with the occurrence and development of many diseases. In addition, the treatment of systemic diseases may aggravate oral focal infections, affect the life quality of patients, interfere with the treatment of systemic diseases, and even cause systemic infection in serious cases. Treatment strategies for systemic diseases may induce or aggravate oral local lesion infections. In specific, administration of oral antiepileptic drugs and immunosuppressive drugs may induce gingivitis, radiotherapy or chemotherapy for malignant tumors may cause oral mucositis, long-term use of bisphosphonates for inhibition of tumor bone metastasis or prevention of osteoporosis may cause osteonecrosis of the jaw, and allogeneic hematopoietic stem cell transplantation may cause oral rejection reactions.
Introduction
Recent studies have shown that periodontitis is correlated with cardiovascular system diseases, diabetes, gastritis, bronchopneumonia, and premature and new-born infants with a low birth weight. The pathogenesis of periodontitis is related to the infection state of the oral focus [1] [2] [3] . The existence and treatment of some systemic diseases induce or aggravate oral focal infection. The occurrence of infection depends on two factors. One is the quality and quantity of pathogenic microbes (the type and number of bacteria in the lesion and the toxicity of pathogenic bacteria), and the other is the resistance and immune function of the body. The immune function of the body is reduced in patients with systemic diseases, leading to acute attack of the oral focus. Mild oral focal infection hinders the treatment of systemic diseases, but serious infection induces systemic diseases. Thus, the immune function may influence the life and health of patients. Treatment of some systemic diseases affects the local immune state of the oral cavity, causes local focal infection, and even induces systemic infection, leading to adverse effects on health. This article summarizes the treatment strategies for systemic diseases that cause or aggravate oral focal infection. its degradation, leading to the proliferation of connective tissues. Recent studies have shown that the degree of gingival hyperplasia is not influenced by gender, dosage, time, and drug concentration in the serum and saliva but is related to the oral hygiene, original gingival inflammation, and age of patients [4] . Human and animal experiments have shown that if gingivitis is not caused by plaque and other stimulants, then druginduced hyperplasia can be greatly reduced or avoided. However, some studies have also reported that druginduced hyperplasia may occur without local stimulation. In addition, some cases of spontaneous gingival bleeding are caused by the oral use of warfarin. In addition to drugs, clotting disorders may be associated with the original inflammatory state of the periodontium [4] .
Oral symptoms caused by chemotherapy
Approximately 40% of cancer patients who undergo chemotherapy suffer from oral mucositis. The immune function of the patients with cancer is damaged. The direct damage of the treatment to the oral and maxillofacial region can easily cause acute attacks of the original oral cavity or new oral complications. Radiotherapy combined with chemotherapy increases the risk and severity of oral mucositis. Several chemotherapeutic drugs can cause oral mucositis in patients with cancer. In particular, etoposide, methotrexate, irinotecan, and fluorouracil exert stronger toxicity to the mucous membrane compared with other chemotherapeutic drugs, thereby increasing the risk of developing severe mucositis [5] . Pico et al. [6] found that etoposide and methotrexate have direct mucosal toxicity and can be secreted in the saliva, which prove their significant oral mucosal toxicity. Studies have found that chemotherapeutic drugs prevent epithelial cells from differentiation and maturation, leading to mucous ulcer and atrophy [7] after 7-14 days of treatment initiation in 76.3% of patients [8] [9] [10] . Ruescher et al. [11] conducted a clinical study on 24 bone marrow transplant recipients undergoing high-dose chemotherapy and found that the possibility of hemolytic streptococcal bacteremia is three times higher in patients with oral mucositis than in controls. Streptococcus is the most common bacterium causing oral mucositis. Colonization of the dominant bacteria in the oral cavity also causes the infection. The opportunistic pathogen Blastomyces albicans can colonize the skin and oral mucosa of human beings. Healthy oral mucosa is an important barrier against fungal infection. While neutrophil granulocyte is reduced, long-term application of antibiotics or simultaneous use of glucocorticoids can create a favorable environment for fungal overgrowth. Low immune function or poor control of oral local fungal infection increases the risk of systemic fungal infection. Existing antifungal drugs may cause severe complications or even death. Therefore, early detection and treatment of local fungal infections are highly important.
After patients with hematologic malignancies receive systemic radiation therapy, myelosuppression and granulocytic reduction further decrease their immune function. Reduced number and function of phagocytes and T lymphocytes due to specific and nonspecific humoral immune factor deficiency lead to lack of specific antibodies on the mucosal surface, thereby increasing susceptibility to pathogenic microbes and oral focal infection [12] . In addition, radiotherapy for malignant tumors in the mouth can directly damage the oral mucosa. Radiation is more lethal to proliferating cells. With active proliferation, the oral mucosa is easily damaged during local radiotherapy; as a result, the mucosal mechanical barrier may be destroyed. The erosive and necrotic tissues of the oral mucosa provide a large amount of nutrients for the growth and metabolism of bacteria. Ulceration and latent lacunae reduce the redox potential, allowing anaerobes to colonize easily and cause infection [13] . Radiation can also induce microcirculatory vessel narrowing in the field of radiation or blockage of the radiation field. Thus, radiation causes congestion and edema of the local mucous membrane and leads to radioactive oral mucositis. Good oral hygiene condition prevents severe oral mucositis. The aerobic Gram-negative bacteria in the oral cavity of patients with good oral hygiene lack the conducive environment to proliferate. This condition causes the bacteria to release less toxins, thereby reducing the incidence of oral mucositis.
Radiotherapy and chemotherapy can cause different degrees of oral drying, next only to fatigue, sleepiness, and pain, as the most common symptoms of patients with tumor. The salivary glands are also in the same range of radiation in head and neck cancer patients receiving radiotherapy. The secretion of salivary glands after radiation is significantly reduced, inhibited, or changed. Signs of damage to the salivary glands by radiotherapy appear at the first week after radiotherapy. When the dose of radiotherapy exceeds 4000-5000 cGy, Zagari's disease may be permanent. Normal saliva flow plays an important role in cleaning and maintaining the balance of normal flora of the mouth. Saliva contains a variety of immune components, which can reduce the risk of infection. Decreased saliva in the mouth of patients increases risk of infection by cariogenic bacteria, leading to acid demineralization and even severe caries.
Compared with radiotherapy, chemotherapy does not induce more significant oral drying, but some studies have found that it may cause severe oral drying [14, 15] . However, a few researchers determined the histological changes in salivary glands after chemotherapy. Jensen et al. [14] found that saliva flow significantly changes after chemotherapy. Lockhart and Sonis [15] reported that 50% of patients who receive chemotherapy during autopsy suffer from catheter dilatation, cystogenia, acinar degeneration, and inflammatory cell infiltration in glandular tissues. This finding suggests that chemotherapeutic drugs contribute to the destruction of salivary gland tissues. In addition to the direct destruction of salivary gland tissues, chemotherapy can also induce changes in saliva flow and salivary components, including sodium salt, magnesium salt, total protein, cell-growth factor, and immunoglobulin. Zagari's disease can lead to chewing and swallowing difficulties and dysphasia, increasing susceptibility to Candida infection, and severe caries.
Therefore, maintaining the oral health of patients with malignant tumor and leukemia receiving chemotherapy is essential. A good oral hygiene environment greatly reduces the incidence of oral complications. The corresponding oral treatment should also be very cautious. Treatment during the remission period is good to relieve pain and trauma and to reduce the stimulation of oral necrotic tissue. During chemotherapy induced myelosuppression and chemotherapy, exelcymosis, oral tissue biopsy, deep periodontal curettage, and other invasive treatments are not advisable. Even during remission, preventive oral treatments, including periodontal scaling, should be carried out carefully under common consultation of the physician. Any oral surgical treatment should be conservative. After receiving oral treatment, complications such as infection and bleeding should be closely observed. The application of alkaline gargle and antibiotics is of great significance in preventing fungal infection and alleviating necrotizing and ulcerative oral lesions.
Bisphosphonates leading to osteonecrosis of the jaw
Bisphosphonate is a new type of bone resorption inhibitor developed in the 1980s. At present, as a firstline drug, it is widely used in osteoclast-mediated bone diseases, such as osteoporosis, multiple myeloma, metastatic bone tumors, and scleromalacia (Paget's disease). However, with the wide application of these drugs, some new adverse reactions have emerged. In 2003, Marx [16] first reported that these drugs could induce bisphosphonate-related osteonecrosis of the jaw (BRONJ). The increasing number of case reports has attracted global attention. The occurrence of BRONJ is related to not only the duration of the use of bisphosphonates but also the route of administration. In 2004, Ruggiero et al. [17] found that the cumulative incidence of BRONJ by intravenous administration is 0.8%-12%. They also revealed that intravenous administration could induce BRONJ and oral administration could cause dangerous risks. Oral invasive treatments are the common risk factors for developing BRONJ. For example, tooth extraction, dental implant surgery, apex surgery, and periodontal abscess increase the incidence of osteonecrosis [18] . Genes, drugs, and associated factors can also affect the occurrence of BRONJ. BONJ is clinically manifested as limited and nonfatal bone exposure within >8 weeks without history of local radiotherapy, which causes secondary infection due to local injury and results in acute osteomyelitis, dead bone formation, and extensive dental loosening [19] . BRONJ most often occurs in the jawbone (~65%), followed by the supramaxilla (~26%); the simultaneous involvement of the jawbone and supramaxilla is rare (~9%).
The pathogenesis of BRONJ remains unclear. Relevant epidemiological evidence shows that its pathogenesis is influenced by time and dose. Several speculations about pathogenesis exist, but no strict causality has been reported.
BRONJ only occurs in the jaw, and the reconstruction rate of the jaw is much higher than those of other bones. The first consideration in the literature is that diphosphate inhibits the function of osteoclast, thereby affecting jaw bone reconstruction and angiogenesis. After alveolar surgery, the pathophysiological process of bone reconstruction cannot be completed and can cause osteonecrosis of the jaw [20] . Tumor patients receiving diphosphate treatment are at a high risk of developing BRONJ. Even if the same treatment is used to inhibit bone metastases, the incidence of BRONJ in patients with various tumors is greatly different. The incidence in patients with myeloma (55.9%) is twice than in patients with breast cancer (33.4%). Meanwhile, patients with prostate cancer have lower risk (4.6%). Some studies have reported that other diseases such as arthritis, Crohn's disease, and osteodysplasty can increase the risk of BRONJ [20] .
BRONJ is difficult to treat. Conservative treatment can relieve symptoms but cannot cure BRONJ. Surgical intervention can eliminate the infection thoroughly but can increase the risk of aggravating osteonecrosis. In addition, surgery should be performed when the general condition of the patient is tolerable. Therefore, the key is effective prevention. Oral invasive treatment is an important risk factor for the occurrence of BRONJ. Therefore, dental clinicians, before providing oral-related treatments, must pay attention to the whole-body health and systemic medication of patients to avoid BRONJ caused by trauma in the oral and maxillofacial region.
Rejection reaction after allogeneic bone marrow transplantation
Oral mucositis is common among patients with malignant hematological diseases who have been treated with myeloablative and hematopoietic stem cell transplantation. The incidence of oral mucositis in patients with bone marrow transplant is high (70%-90%) [21, 22] . According to the time of rejection reaction, rejection reaction is considered acute (within 100 days after transplantation) or chronic (100 days after transplantation). Acute rejection reaction with severe manifestation has a high mortality rate. Chronic rejection reaction is manifested in autoimmune diseases, such as skin disease, liver dysfunction, pulmonary fibrosis, changes in the mucosa of the oral and digestive tracts, and drop of saliva and tear flow. Oral mucosal damage is the second major lesion following skin damage. Oral lesions account for 33%-50% of acute rejection and 60%-80% of chronic rejection [23, 24] . Typical manifestations of the rejection in the mouth are moss-like damage, erythema, ulcer, dry mouth, mucocele, and occasionally observed pyogenic granuloma. These lesions should be identified with lichen planus, erythema polyformis, lupus erythematosus, pemphigus, scleroderma, and chemotherapy-associated lesions [25] . Treister et al. reported that 45% of children receiving bone marrow transplantation have oral lesions. Among these lesions, erythema accounting for 42% and moss-like lesion accounting for 36% are two major symptoms [26] .
For long-term surviving bone marrow transplant patients, typical rejection reactions, secondary malignant tumors, and lymphoproliferative diseases are also common after bone marrow transplantation. The risk of these patients suffering from malignant tumors, such as oral squamous cell carcinoma, is 13 times more than that of ordinary people [27] [28] [29] . Moreover, the application of a large number of immunosuppressive agents, radiotherapy, and chemotherapy increases the probability of opportunistic infection. The most common agent of opportunistic infection in patients with bone marrow transplantation is Candida. Related dangerous risk factors include decreased saliva flow, saliva Immunoglobulin A (IgA) concentration, and neutrophils. Epstein et al. [29] found oral Candida colonization in 31% of patients with bone marrow transplantation. Of these patients, 56% exhibited clinic symptoms. In patients with abnormal salivary gland function, acute pseudomembranous-type Candida stomatitis is the most common. Preventive use of fluconazole or chlorhexidine gargle may help reduce oral colonization and may reduce the possibility of infection throughout the body.
The mouth is a highly complex and special microecosystem in which >1000 microbes with 200-300 types are present [30] . The mouth is a base camp of chronic inflammation of the human body. Gingivitis, periodontitis, chronic pulpitis, periapical periodontitis, pericoronitis, and residual root disease are common in the population. Most oral lesions, especially chronic periodontitis, have no enough apparent pain to be alerted. Therefore, timely treatment is difficult. In the case of normal immune function, oral lesions exist for a long time without attack. Once the immune function changes, an acute attack may occur, even inducing infection during the treatment of certain systemic diseases. Thus, treatment plans for systemic diseases are difficult to proceed smoothly. This phenomenon affects the quality of life of patients and endangers their entire health. Stomatology doctors need to pay close attention to the advancement of medical development to understand the progress of the treatment of systemic diseases and the adverse reactions of drugs. General practitioners should have an overall concept, pay attention to the oral health of patients, deal with oral lesions before treatment of system diseases, and design a treatment plan suitable for these patients.
